In this report we shall sketch a proof of the fact certain free boundaries in R n are smooth. This result can be applied to the variational solutions of obstacle problems, filtration problems and the one phase Stefan problem for melting ice, which have recently been obtained by various authors [1] , [3] , [4] . We first consider the following localization of the weak solution of an elliptic free boundary problem : 
REMARK. This result has two virtues: first it shows that the variational solution is a classical one; second, it then follows from unpublished results of D. Kinderlehrer and L. Nirenberg that the gradient of the free boundary (as the graph of a function) is as differentiable as ƒ and a t -.
The proof goes as follows: First, Lemma 1, we prove that the pure second derivatives, u.., of v do not remain negative near F. More precisely, for 
which is contained in W. If we recall that for X EW 9 sup B / X x n w v > C p 2 , this lemma provides for each X G W a half ball contained in W, whose radius is much larger than the distance between its center and X. The following step, Lemma 2, controls how rapidly CW must become In the parabolic case, we begin with the variational inequality presentation of the Stefan problem of Duvaut [3] and Friedman and Kinderlehrer [4] .
For simplicity we will assume a smooth initial domain £2, which contains an initial open, smooth (C 2 ) subset I Q with ƒ 0 C 12. (I 0 is the initial location of the ice.) 12\/ 0 is connected and the temperature 9 is prescribed on 312 x (0, T) and (12\/ 0 ) x {0}. We assume the boundary data for 9 to be smooth (as in [4] ), nonnegative, and not identically zero. e<t<T}.
The proof of (a) is an adaptation of the techniques employed in the elliptic case. The regularity of v it , v tt and of g in time requires an extra argument. About (b), it is possible to prove that
